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各種繊維のLOI 条件下の燃焼挙動
The Burning and Smoking Behavior of Various Fabrics under Their LOI Conditions
  被服学科 美谷　千鶴 増子　富美 








Abstract　　The burning and smoking behavior of cotton and other cellulosic fabrics, protein fabrics, 
semisynthetic fabrics, synthetic fabrics, and cotton/polyester (35/65) blend fabrics was studied under 
LOI oxygen concentration using the LOI determination apparatus modiﬁed with a smoke optical density 
module mounted on a glass combustion chamber. Cellulosic fabrics produced small amounts of smoke, 
but synthetic fabrics produced great amounts of smoke. Although acetate fabric was classified as a 
semisynthetic fabrics, it produced small amounts of smoke, showing the same tendency as cellulosic 
fabrics. The total amount of smoke generated by a cotton/polyester (35/65) blend fabric was much higher 
than that of cotton fabrics or polyester fabrics, and produced 30 times the amount of smoke produced by 
cotton fabric.
　　Keywords :  the burning and smoking behavior of fabrics, smoke, LOI 
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　Sc　＝　（1／ L）ln（100／ T） （1）
　　ただし，Sc  ：  減光係数
　　　　　　 L  ：   光路長（m，ここでは 0.5 m）
　　　　　　 T  ：  透過率（％）
　Sta　＝　F∫0
t Sc・dt （2）
　　ただし，Sta  ：  発煙量（Sc・m3）









Warp Filling Warp Filling
Cotton  Shirting Cotton 100% 100.0 0.24 20 16 141 135
Cotton  Twill Cotton 100% 305.1 0.42 20× 2 20× 2 224 106
Cotton Satin Cotton 100% 121.0 0.26 15 15 165 256
Linen Broad Linen 100%  91.0 0.24  9.8  9.8 102 110
Rayon tafta Reyon 100%  75.0 0.14 13 13 175 109
Cupura tafta Cupra 100%  65.0 0.09  6.7  8.3 278 176
Wool muslin Wool 100% 102.0 0.49 19 15 142 136
Silk habutae (6 metsuke) Silk 100%  26.0 0.08  2.3  2.3× 2 276 192
Silk habutae (14 metsuke) Silk 100%  60.0 0.17  2.3× 3  2.3× 4 264 190
Acetate tafta Diacetate 100%  65.0 0.11  7.6 11.02 201 144
Acyle muslin Acryl 100%  95.0 0.24 16 16 149 139
Polyeter tafta Polyester 100%  70.0 0.10  8.3  8.3 210 191
Polyester tropical Polyseter 100% 137.0 0.30 11.11 11.11 134 134
Polyester/cotton broad Polyester65%/cotton35% 114.0 0.23 13.1 13.1 268 142




　　　　　　 F  ：   燃焼ガス流量（m3/sec），
0.00019 m3/sec







　　ただし，Stas  ：  綿カナキンの総発煙量









　Rbf ＝　60　×　d／ t （4）
　　ただし，S  ：  燃焼速度（mm/sec）
　　　　　　d  ：  燃焼長さ（mm）
























ン，絹羽二重 6目付，14目付の LOI値は各々 24.0，


















Cotton  Shirting Cotton 100% 100.0 0.24 18.5 0.99 0.02146 0.1351 0.48 0.281  1.00 
Cotton  Twill Cotton 100% 305.1 0.42 18.0 0.70 0.08108 0.859 1.88 0.457  1.21 
Cotton Satin Cotton 100% 121.0 0.26 18.5 1.18 0.01557 0.189 0.61 0.310  0.82 
Linen Broad Linen 100%  91.0 0.24 18.0 1.01 0.01078 0.049 1.88 0.026  0.07 
Rayon tafta Reyon 100%  75.0 0.14 18.0 1.46 0.03572 0.187 0.33 0.567  1.50 
Cupura tafta Cupra 100%  65.0 0.09 17.0 1.43 0.03227 0.11 0.32 0.344  0.91 
Wool muslin Wool 100% 102.0 0.49 24.0 0.68 0.09206 2.21 1.11 1.991  5.28 
Silk habutae （6 metsuke） Silk 100%  26.0 0.08 23.5 4.82 0.05324 0.285 0.12 2.375  6.30 
Silk habutae （14 metsuke） Silk 100%  60.0 0.17 25.0 2.42 0.09019 0.982 0.27 3.637  9.65 
Acetate tafta Diacetate 100%  65.0 0.11 18.0 2.16 0.02359 0.028 0.32 0.088  0.23 
Acyle muslin Acryl 100%  95.0 0.24 18.5 2.05 0.42820 2.983 0.38 7.850 20.82 
Polyeter tafta Polyester 100%  70.0 0.10 22.0 1.54 0.26602 1.968 0.32 6.150 16.31 




114.0 0.23 18.0 0.80 0.23143 4.308 0.51 8.447 22.40 
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影響を Fig. 2に示したが，LOI値は 17～ 18.5の間
であるが，布の厚さが厚い方が LOI 値はやや高い


























　　ただし，Sta  ：  発煙量（Sc・m3）
　　　　　　 F  ：   燃焼ガス流量（m3/sec）

































Fig. 2　 Fabric’s thickness versus LOI: (● ), 
cotton shirting; (△), cotton twill; (▲), 
cotton sateen; (○), linen broad; (■), 


















































Fig. 3　 Smoking behavior for wool and silk; (― ), 
wool muslin; (・・・), silk habutae of 6 metsuke; 
(－・－・－), silk habutae of 14 metsuke.
Fig. 4　 Apparent total optical amount of smoke, 
Sta versus Sta per weight decrease by 
combustion Sta/W; (■), cellulosic fabrics; 
(●), protein fabrics; (▲), semisynthetic 
fabrics; (△), synthetic fabrics; (○), P/C 
blend fabric.
Fig. 5　 Maximum value of Sc versus Sta/W; (■ ), 
cellulosic fabrics; (●), protein fabrics; (▲), 
semisynthetic fabrics; (△), synthetic fabrics; 
(○), P/C blend fabric.
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Fig. 6　 Rate of burning with flaming Rbf versus 
Sta/W; (■), cellulosic fabrics; (●), protein 
fabrics; (▲), semisynthetic fabrics; (△), 
synthetic fabrics; (○), P/C blend fabric.
Fig. 7　 LOI versus Sta/W; (■ ), cellulosic fabrics; 
(●), protein fabrics; (▲), semisynthetic 
fabrics; (△), synthetic fabrics; (○), P/C 
blend fabric.
